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An estimated 16 million children live with at least one chronic medical condition in the 
United States. These children and their parents must contend with a variety of challenges 
that affect their everyday lives, as well as their future and potential outcomes.   This study 
analyzed the relationship between having a child with a chronic medical condition and 
the mental health/well-being of both the child and the primary caregiver using data from 
the Bellevue Project for Early Language, Literacy, and Education Success (BELLE). 
Parent and child reports of children’s socioemotional function, and parent’s feelings of 
stress and depression were used as indicators of mental health/well-being.  Forty-three 
children in this study were identified as having a chronic medical condition; they were 
compared to a healthy sample (n= 602) from the same data set.  Children with chronic 
medical conditions exhibited aggressive behaviors more than their healthy peers.  
Regardless of the child’s medical condition, these types of externalizing behaviors were 
associated with parenting stress, and lower levels of cognitive stimulation by the parent.  
Analysis of covariance controlling for SES, gender, country of origin, and early 
aggressive behavior suggest that parents who provide cognitive stimulation to their 
chronically ill children mitigate the likelihood of the children developing aggressive 
behaviors.  In addition to providing an illness-centered care plan, pediatricians should 
screen chronically ill children for internalizing and externalizing symptoms. Furthermore, 
given the pivotal role parental mental health/well-being plays in children’s developmental 
outcomes, pediatricians should also screen the parents for symptoms of depression, stress, 
and/or anxiety in order to safeguard positive parent-child relationships and interactions. 





 According to the most current estimates available from the Centers for Disease 
Control and Prevention (CDC), approximately 22.3% of children in the United States 
experience at least one chronic health condition; this represents a population estimate 
greater than 16 million children nationwide (NHIS-Child, 2014).  Although there is some 
variability in how “chronic illness” is defined, most definitions concur that it must be a 
persistent condition that causes functional impairment to an individual (Bennett et al., 
2015).  How long the condition ought to persist in order to be considered chronic is not 
widely agreed upon, but the overall consensus is that the condition itself or its effects are 
not transient.  The fact that children are in the early stages of growth and development 
means that even within marginal time frames, the ever-present nature of a chronic 
condition can have long-term, negative consequences on a child’s development, and more 
generally on a child’s life.   
 In addition to the direct effects on the particular biological system(s) affected by 
any given condition, chronically ill children and their families have to contend with a 
variety of challenges affecting their everyday lives, as well as their future potential 
outcomes.  Studies have shown that financial prosperity, academic success, and mental 
health/well-being are significantly lower for children and families dealing with a chronic 
condition (Children’s Environmental Health Center, 2013; Suryavanshi and Yang, 2016; 
Wilcox, et al., 2016). 
 The current thesis seeks to address the relationship between pediatric chronic 
conditions and the effects this experience has on the primary caregiver’s and the child’s 




caregivers have to deal with a litany of issues ranging from everyday tasks, like getting to 
class/work, to serious concerns about their future prospects and stability in just about any 
aspect of their lives—financial, educational, professional, etc.  Using stress and 
depression as indicators of mental health/well-being, and cognitive stimulation as a 
measure of parenting this project aims to demonstrate a positive and persisting correlation 
between pediatric chronic conditions and stress in both the children with the diagnosis 
and their primary caregiver.  Furthermore, when compared to children from similar 
socioeconomic backgrounds who have not had a chronic condition, one expects to see a 




 It is unsurprising to see that a negative effect on health leads to complications 
outside the individual body to areas like family structure and peer relations.  To 
understand these cross-systemic effects we can turn to bioecological and biopsychosocial 
theory.  Urie Bronfenbrenner’s bioecological model conceptualizes this interaction.  He 
believed that development should be studied within the actual context in which a person 
lived (Ferguson and Evans, 2017); he termed his original model the “ecology of human 
development,” and described it as “the scientific study of the progressive mutual 
accommodation between an active, growing human being and the changing properties of 
the immediate setting in which the developing person lives, as this process is affected by 
relations between these settings (Bronfenbrenner, 1979, p.21). The individual child is the 




health (both physical and mental), but it very quickly creates an ecological transition to 
his/her microsystem, including family members, peers, teachers and those medical health 
professionals treating the condition (Bergen, 2008).  Interaction amongst those entities 
(e.g. an increased use of medical services by the child and caregivers) carries the 
ecological transition into the mesosystem; and when there are connections between 
settings that do not directly involved the child, but still directly influence him/her (e.g. 
parents’ loss of employment due to absenteeism) the ripple effects of the medical 
condition have extended to the exosystem (Ferguson and Evans, 2017).  Arguably more 
so than adults’, children’s bioecological systems are particularly susceptible to changes, 
due to children’s greater dependency on others.  It is important for those with a say in 
how to deal with a chronic illness diagnosis to address potential intersystemic 
consequences.  This bioecological framework exemplifies for us that there are “multiple 
factors impacting the health and development of children and their families at multiple 
levels” and in various ways (Ferguson and Evans, 2017, p. 4). 
 The biopsychosocial model helps clinically account for the aforementioned 
intersystemic interactions, an area neglected by the more commonly practiced biomedical 
approach in healthcare (Engel, 1980).  In George Engel’s biopsychosocial model the 
individual simultaneously represents “the highest level of the organismic hierarchy and 
the lowest level of the social hierarchy” (Engel, 1980, p. 537).  The model is based on the 
premise that similar parts (e.g. cells, organs/organ systems, families) can and should be 
identified as separate levels, but they are nonetheless nestled, and a part of higher systems 
(e.g. tissues, individual person, communities). A systems-oriented physician would not 




across systems and levels.  Studies conducted as recently as 2012 suggest that we still 
lack an in-depth understanding of how children and parents cope with and/or recover 
from serious pediatric medical events (Atkins, Colville, and John, 2012).  Like their 
physicians, patients and families also have a preoccupation with the body and disease 
(Engel, 1980; Atkins, Colville, and John, 2012).  While this may be the most obvious 
area affected, it is not the only one, and sometimes it may not even be the most important 
one.  In cases where full recovery is not a realistic option, like chronic conditions, 
psychological and social support should be paramount, as these are areas that can 
themselves improve, but they can also impact the medical condition’s progression. 
 In fact, these theories would argue that such environmental and contextual factors 
contribute to varying patterns of progress for the same conditions, as trajectory of 
medical condition can often times be unpredictable.  Childhood asthma, for example, can 
be classified as remitting, periodic, or persistent based on the level of asthma activity 
reported, though more generally it is still considered chronic (Covar, et. al., 2011).  
Nonlinear dynamic systems theory of development, with its strong roots in biology, 
argues that a child’s “physical growth dimensions, opportunities for environmental 
practice, and changes in the neurological structures of the brain all interact dynamically” 
(Bergen, 2008, p. 232).  How a child behaves and develops is nearly impossible to 
predict, because it is contingent on countless factors to begin with—current situation, 
“continuous short and long term history of acting, the social situation, and the biological 
constraints he/she was born with” (Thelen, 2004, p.259-260). Those relationships change 
over time and space, and can (and will) attract, bifurcate, and recur at different points 




 When we bring illness into the picture, Dr. Esther Thelen (2004) points out that 
“how one views the etiology of a disorder—and one’s implicit and explicit theories of 
development—can profoundly alter how one treats a child (p.257).  Although children 
and parents may feel that an illness is them, that it has defined who they are, it is essential 
that those providing care do not fall into the same trap.  The human being is composed of 
infinite complex systems.   I believe these theories provide a sensible basis for this. A 
chronic medical condition inserts itself into the very fabric of an individual, but how it 
progresses, how it impacts the body, and how its effects ripple throughout a child’s 
different systems and relationships are all equally important when treating a child for a 
chronic condition.   
 
Multilevel Impacts 
 Studies that pertain to chronic medical illness tend to use measurements of 
“quality of life” (QoL) to assess the general well-being of those chronically ill.  The CDC 
defines quality of life as a “broad multidimensional concept that usually includes 
subjective evaluations of both positive and negative aspects of life” (CDC.gov/HRQOL 
Concepts).  In pediatric research, measures like the Pediatric Quality of Life Inventory 
(PedsQL), and the KINDL-R are used to obtain a quantifiable idea of a child’s physical, 
emotional, social, family, and school functioning (Hullman, et al., 2011).  The mental 
health/well-being, of both the caregiver and the child, is often analyzed through this lens 
of quality of life, or in conjunction with it.  
 What the literature has shown is that there is a “preoccupation with the body and 




psychological and social recovery from the onset of diagnosis (Engel, 1980, p. 538; 
Atkins, Colville, and John, 2012).  As previously mentioned, the characteristics that 
distinguish chronic illnesses from more transient conditions— prolonged duration, 
difficulty to treat, and association with impairment or disability—have negative 
consequences on the financial prosperity, academic success, and mental health/well-being 
of both the chronically ill child and his/her family (Bell et al., 2016; Children’s 
Environmental Health Center, 2013; Suryavanshi and Yang, 2016; Wilcox, et al., 2016).   
 
Financial Impact 
For parents of chronically ill children, health care costs pose a significant 
financial burden (Suryavanshi and Yang, 2016; Quach and Barnett, 2015; Szefler et al., 
2011).  Standard cost of treatment for a child with a chronic condition often includes 
prescription drugs, special medical devices to monitor the condition, regular office visits, 
and specialty visits (Suryavanshi and Yang, 2016).  In addition to these services, there is 
a greater use of the healthcare system overall.  These families report more emergency 
room (ER) visits, impatient hospitalizations, out-patient (i.e. walk-in) visits, and greater 
use of home health care (Suryavanshi and Yang, 2016; Szefler, et al., 2011).  This all 
comes at a direct and indirect cost to the family and society.  One Australian study found 
the mean primary care medical cost to be more than 240% higher for families with a 
chronically ill child (US$1648) than for those with no chronic illness (US$ 681) over the 
same period of time (Quach and Barnett, 2015).  This does not take into account the extra 




chronic conditions commonly experience.  When those costs are factored in the price tag 
nearly doubles (Suryavanshi and Yang, 2016). 
Other studies have shown that depending on the severity and chronicity of a 
condition, indirect costs (i.e. cost due to school and work days lost) can account for 
approximately half of the total cost of care for a chronic condition (Szefler, et al., 2011).  
This is a significant financial burden on families with chronically ill children, as well as 
on a society that simultaneously loses productivity output, and gains fiscal responsibility 
(Szefler, et al., 2011; Wilcox, et al., 2016).  In 2003, for example, Medicare and Medicaid 
covered half of the “total obesity-attributable medical expenditures” nationwide at a total 
cost of $38 billion dollars (New York State’s Children and the Environment, 2013, p. 65).   
 
Academic Impact 
There are some chronic conditions whose very nature unquestionably affects a 
child’s cognitive development due to their neuropathological origins and/or processes 
(e.g. brain tumors and epilepsy).  Studies suggest that attention and executive functions 
are two cognitive abilities predominantly affected by these types of neurologically based 
chronic conditions  (Steck-Silvestri, et al., 2013; Reuner, et al., 2016).  What is more, 
their treatment options also have negative effects on cognitive development.  Both 
radiation/chemotherapy, as well as some epilepsy medications can have neurocognitive 
side effects, such as: lower working memory, slower processing speeds, and response 
inhibition deficits (Steck-Silvestri, et al., 2013).   
 However, even children with non-neurological types of chronic conditions are at 




shown to be 14 times more likely to develop learning and developmental problems (Arif 
and Korgaonkar, 2015).  It is believed that these negative effects on a child’s academics 
are due in large part to the absenteeism associated with chronic conditions. Having a 
chronic illness requires constant monitoring, and in some cases it may require location 
and time specific treatments (e.g. chemotherapy or dialysis).  For a child this has multiple 
implications.  In terms of just the academic material, a chronically ill child is constantly 
playing catch-up to his/her peers—assuming that neither the illness nor the 
treatment/therapy is energy depleting, as is the case with more strenuous treatments like 
dialysis, radiation/chemotherapy, and physical therapy.   
 Arguably more important, though, is that chronically ill children miss out on 
classroom time, not just learning material.  They miss out not only on learning, but also 
on interacting and socializing with peers, on honing skills like attention maintenance and 
self-regulation that are necessary to be successful in a traditional academic setting.  
Children with chronic conditions have worse academic outcomes than their peers on 
standard measures like literacy, and they also score poorly on domains like social 
competence, emotional maturity, and communication skills (Quach and Barnett, 2015; 




 Qualitative studies in which both chronically ill children and their parents are 
interviewed reveal a myriad of pressures felt by both parties that extend beyond the 




normalization, conversations about disclosure, and reintegration after isolation emerge 
repeatedly in the literature (O’Toole et al., 2016; Atkins, Colville, and John, 2012; Engel 
and Melamed, 2002).  Both children and their parents are concerned with being labeled as 
“ill,” and how differently people will treat them due to this experience (Engel and 
Melamed, 2002).  Absenteeism from both work and school, for parents and children 
respectively, has obvious financial and academic ramifications, but socially speaking 
reacclimation to 1) a changed environment or 2) the same environment but a “different 
you” can take its toll on how they are perceived by their peers, and how they perceive 
themselves. 
 Social functioning is one of the domains in which children with chronic 
conditions tend to perform worse than their healthy peers.  Unfortunately, when they do 
return to their typical social settings (i.e. school), chronically ill children are more likely 
to face rejection and bullying from their peers (Curtis and Luby, 2008; Pinquart, 2012).  
Self-concept is a vital part of a child’s psychological function and socioemotional 
development, particularly during these early years of life (Pinquart, 2012; Yamamoto, 
1972).  A child’s judgment of self is reliant on how he/she believes to be perceived by 
those closest to him/her—parents, siblings, teachers, and peers.  Understandably, 
chronically ill children are treated differently.  Parents may be more overprotective, 
teachers may be more or less patient with them, and peers, we know, tend to be more 
cruel.  It follows, then, that sick children exhibit more asocial, distant, and even defensive 
behaviors (Curtis and Luby, 2008; Yamamoto, 1972).   
 In a society, like ours, that stresses and places a high premium on individualism 




devaluation, making those fears of being labeled and thought of as “less than” well 
founded.  This translates to self-devaluation, and leads to even more negative effects on a 
child’s mental health/well-being (Yamamoto, 1972).  Feelings of low self-esteem, for 
instance, are believed to be related not just to poor physical functioning, but also poor 
social functioning in children with chronic medical conditions (Pinquart, 2012). 
 
Impact on the Mental Health of Parent and Child 
Chronic illness impacts both the child’s and the caregiver’s mental health/well-
being.  Concern over treating the illness and the physical symptoms, by both physicians 
and parents, prioritizes the illness at the expense of other areas of health.  Retrospective 
research can provide evidence of this, as well as insight into how to avoid falling into this 
pitfall.  The literature suggests that poor mental health outcomes are more dynamic than 
A leads to B (i.e. a cause and effect model).  Exhibiting poor mental health symptoms 
should not be considered a simple consequence of having a chronic illness (or having a 
child with a chronic illness).  There are different mediators, like the ones previously 
discussed that influence, to varying degrees, the mental health status of those coping with 
the chronic condition. 
The word that repeatedly appears for parents is: stress. Grappling with the idea, 
and the implication, of having a child with a chronic condition can be quite a process.  
The term “chronic sorrow,” first described by Simon Olshansky in 1962, “refers to a 
pattern of sadness in response to the child’s differences” (Shepard and Mahon, 2002, p. 
161).  As families adapt to the changes and the implications of having a chronically ill 
child, their “sorrow” also evolves and changes throughout the course of the illness.  In 




changing chronic sorrow (p.161).  As the medical condition progresses (or continues, as 
the illness does not need to get worse for the burden of it to feel greater), those 
implications parents feared may, and often do, become realities.  
One of the greatest stressors associated with chronic conditions is the financial 
burden on a family due to the direct costs of care and treatment, and the indirect costs of 
lost wages.  This, along with any number of accommodations a family must make, puts a 
strain on the entire family structure—affecting overall functioning, conflict management, 
and marital status (Swindle, et al., 2015). One can imagine how these issues, 
independently or in combination with each other, can spill into the caregivers’ own 
physical and mental well-being.  Quality of life scores for parents of chronically ill 
children are lower than their counterparts’ with healthy children (Macedo et al., 2015).  
In some cases, even the coping mechanisms parents adapt become problematic. Turning 
to smoking or alcohol use (Swindle et al., 2015; Weil, 1999) has a negative effect for 
healthy people, for already ill and burdened families the consequences can be 
exponentially worse.   
Having all of these feelings, pressures, and responsibilities compound is nothing 
less than stressful and worrisome.  It is said that it takes a village to raise a child, a 
healthy one at that.  Many times parents of chronically ill children are isolated in their 
struggles, in need of greater social support systems (Macedo et al., 2015; Weil, 1999).  If 
these issues are not alleviated, adequately dealt with, it makes sense for a parent’s poor 
mental health to influence his/her sick child’s mental health as well (Ohleyer et al., 
 Another significant way in which this can affect chronically ill children’s well-




been shown to negatively impact social engagement and regulatory behaviors in children 
(Feldman, et al., 2009) by disrupting parent-child interactions.  Mothers are less likely to 
adapt to their children’s cues, and be verbally responsive if they are suffering from 
depressed and/or anxiety. 
Even very young children interpret, on some level, how their caregivers perceive 
them (Yamamoto, 1972).  As previously mentioned, the building of self-concept is 
dependent on this very perception.  Negative effects on a child’s self-image have led 
researchers to focus their investigative efforts on the comorbidity of chronic medical 
conditions and mental health disorders in children (Ortega et al., 2002; Steck-Silvestri, et 
al., 2013; Suryavanshi and Yang, 2016).  Those with chronic physical illnesses are up to 
four times more likely to develop psychiatric symptoms (Bennet, et al., 2015; Pinquart 
and Shen, 2011).  Depression and anxiety, more commonly, but even separation disorders 
and simple phobias have been reported amongst this population of children (Weil, 1999; 
Ortega, et al., 2002; Bennet, et al., 2015; Wilcox, 2016). 
 
Internalizing vs. Externalizing Symptoms in Pediatric Chronic Illness Research 
 There has been a great deal if interest in the internalizing symptoms expressed by 
caregivers and children (i.e. symptoms of depression, anxiety, and self-esteem issues), for 
which there are strong and significant findings across varying types of chronic conditions 
(Bennett, et al., 2015; Cousino and Hazen, 2013; Curtis, et al., 2008; DeWalt, et al., 
2015; Macedo, et al., 2015; Moreira, et al., 2013; Oretga, et al., 2002; Pinquart and Shen, 
2011).  Those studies that do address externalizing symptoms, like fighting and throwing 




mental health/well-being (Curtis, et al., 2008).  In other words, when data on 
externalizing symptoms are collected, they are interpreted as mediating factors between 
childhood chronic illness and poor social/peer relationships.  This approach, while 
logical, fails to address externalizing symptoms as possible indicators of chronically ill 
children’s mental/emotional state, or coping troubles.   
 Unlike internalizing, externalizing behaviors appear to be more illness-specific.  
Children with chronic conditions associated with impaired brain function, like cerebral 
palsy, epilepsy, and migraines (Moreira, et al., 2013; Pinquart and Shen, 2011) tend to 
have the strongest correlations with externalizing behavioral problems.  However, this 
should not discourage investigation into this aspect of mental health with other medical 
conditions.  In fact, when further analyses are done, externalizing symptoms are found to 
be associated with a myriad of other variables, like socioeconomic status, school 
achievement, resilience, and family conflict, even in non-neurological chronic conditions 
(Kim and Im, 2014; Holmes, Yu, and Frentz, 1999). 
 It is important to look at what externalizing behaviors children with chronic 
conditions exhibit, in part because it is an area understudied, at least when compared to 
the attention given to internalizing symptoms, but also because it seems to be interrelated 
with many other, important aspects of a child’s life.  Externalizing behaviors, unlike 
internalizing ones, are readily visible, and discernable even to an untrained eye.  It could 
be argued that this makes it a more dependable measure of mental health/well-being, 
because adult reports on these behaviors can be regarded as quite objective, certainly 




 In developmentally delayed, nonverbal pediatric populations (e.g. children with 
autism spectrum disorders) aggressive behaviors are interpreted as incommunicable 
frustrations.  It is reasonable to propose that the same could be true for children living 
and dealing with chronic conditions, particularly for younger children who may not yet 
have the communication skills, even though they have the physical ability, to express 
similar frustrations.  Between the ages of four to seven, typically developing children will 
resort to crying, screaming, verbal resistance, and increased physical activity (though not 
necessarily aggressive) as coping mechanisms (Engel and Melamed, 2002).  These are 
externalizing behaviors; and this is the way children that age know best to express 
themselves and/or deal.  As children get older, this of course changes.  Between eight and 
eleven years of age, there is significantly less crying and screaming, greater use of 
cognitive distractions, and greater use of words to express pain (Engel and Melamed, 
2002).  As they approach adolescence, children’s communicative and coping skills 
transform from outward manifestation to inward management, from externalizing to 
internalizing.  For younger children with chronic conditions, instruments or even 
subscales, specifically addressing hyperactivity and aggression could more directly 
address a relationship between externalizing symptoms and the chronic condition. 
 
Potential Significance 
 This current project aims to address two main issues:  the effects on parental and 
childhood mental health of having a child with a chronic condition, and specifically the 
externalizing symptoms exhibited by children with chronic conditions.  Given the number 




stress would be an adequate indicator of mental health/well-being.  Moreover, the 
population studied as part of the BELLE Project (to be described below) is one of low 
income and socioeconomic demographics.  The present project could potentially provide 
evidence supporting an adverse, additive effect on mental health/well-being in a 
population already burdened by other environmental factors.  A finding in this direction 
could help make a case for programs or groups offering no-to-low cost additional support 
and resources to these kinds of families, who may not otherwise be able to afford the 
extra psychological help they need. 
 Based on the literature, it would appear as though a majority of interest lies in the 
internalizing symptoms expressed by caregivers and children (i.e. symptoms of 
depression, anxiety, and self-esteem issues).  However, children do not, and depending 
on their age cannot, always accurately or clearly relay their feelings.  It would therefore 
make sense to also pay attention to the externalizing symptoms—like aggression, temper, 
and/or defiance—that children coping with a chronic condition may present.  This project 
will hopefully add to the limited body of work currently available on this specific aspect 
of mental health in chronically ill children. 
Theories that highlight the interdependence and interrelationship amongst the 
different aspects (i.e. systems) of a child’s life point to a dynamic, nonlinear interaction 
(Thelen, 2005).  The question is whether that pattern holds or changes for children with 
chronic conditions and their families.  Findings could provide support for a more 
biopsychosocially conscious, multifaceted, inter-disciplinary treatment plan for families 






 The current project uses and analyzes data previously collected in a larger IRB-
approved, longitudinal study—the Bellevue Project for Early Language, Literacy, and 
Education Success (BELLE).  The BELLE Project aims to deliver a parenting 
intervention to low-income families in the hopes of improving their children’s future 
developmental and educational outcomes. 
 
Original Study Design  
 Mother-child dyads were recruited at birth in an urban public hospital serving 
low-income families for participation in the BELLE Project—a 3-way randomized 
controlled trial.  The three randomization groups were: video interaction project (VIP), 
building blocks (BB), and control.  
 The Video Interaction Project is a “relationship-based intervention” where the 
children’s primary caregivers (typically their mothers) meet with a parent-child specialist 
who provides the parent(s) with an age appropriate toy or book (e.g. textured baby book, 
doctor kit, school bus), and makes a video of the parent(s) and the child playing and 
interacting together (Developmental and Behavioral Pediatrics).  This video is burned 
right away, and reviewed with the parent(s), highlighting different aspects of the child’s 
development, the parent’s positive scaffolding, and/or attachment-building practices.  The 
interventionist also discusses and jots down any goals the parent(s) would like to help 
their baby/child reach in the next session and/or home, and the parent takes home the 
toy/book they used in the session, a copy of their video, and a customized pamphlet with 
all of the notes taken during the session.  These sessions are scheduled to coincide with 




 The Building Blocks (BB) group received mailed information and learning 
materials from birth to 36 months of age. Parents in this group received an age-specific 
parenting newsletter at 6, 9, 11, 14, 16, 19, 24, 30, and 32 months of age, which 
suggested parent-child activities, and discussed topics such as: safety, developmental 
milestones, and feeding.  The newsletters were accompanied by a toy or book. 
 The control families continued to received their child’s standard pediatric care in 
the hospital.  All the families enrolled in the research study, regardless of randomization 
group, also agreed to come in periodically (every 6 or 12 months) for developmental 
evaluations that assessed different aspects of the child’s development, including but not 
limited to: language, cognitive, and socio-emotional development. 
 
Participants 
 Six hundred and seventy-five mother-child dyads were recruited between 2005 
and 2008 in the maternity ward for participation in the BELLE Project.  All children were 
typically developing, full-term, and healthy at birth. Primary care givers were mothers, at 
least 18 years of age, who spoke English or Spanish as their primary language, and 




 The current project analyzes data previously collected during the developmental 
evaluations of the BELLE Project, specifically, parent and child self-reports related to 




reports of their own mental health/well-being and parenting behaviors.  Caregivers were 
asked if the child had any medical and/or neurological problems or diagnoses at the 36-
Month, 54-Month, and 72-Month developmental evaluations; if they responded positively 
they were asked to specify the condition(s).   
 For the purposes of this present project, children with a parent-reported medical 
condition during the 36-Month developmental evaluation were considered for the 
chronically ill sample.  The reported medical problems were individually reviewed, and 
those determined to be chronic conditions causing functional impairment or considerable 
disruption to everyday life.  The following medical problems were excluded from 
analysis on this basis: dental cavities, heart murmurs, broken finger, delayed speech, and 
environmental allergies, as well as children with neurodevelopmental disorders, such as 
autism and sensory integration.  This study was exempt from review by the Sarah 
Lawrence Institutional Review Board per the Common Rule, which specifies that 
deidentified existing data are exempt. 
 
Measures 
 BELLE parent reports did not include a quality of life (QoL) instrument through 
which assessment of mental health would have been comparable to the existing literature.  
However, measures related to parenting stress and maternal depression were collected 
throughout the longevity of the study via the Parenting Stress Index: Parent-Child 
Dysfunctional Interaction (PSI-PCDI) instrument and the Center for Epidemiologic 
Studies Depression Scale (CES-D).  In addition, a measure of cognitive stimulation 




a measure of positive parenting behaviors. Measures of children’s mental health/well-
being were obtained in the last, 72-Month developmental evaluation from parent report of 
mental health symptoms (Pediatric Symptom Checklist (PSC-17)) and child report of 
perceived stress (Lewis Stressful Life Events Scale (Lewis, Siegel, and Lewis, 1984)).  
These measurements, along with subscales related to externalizing behaviors—
aggression and hyperactivity—from the Behavioral Assessment System for Children- 
Parent Rating Scale (BASC-2) helped ascertain mental health/well-being for the children, 
and differentiate between their internalizing and externalizing symptoms.  All measures 
were collected during the 36-Month developmental evaluation (here forth identified as 
Early), after the 36-Month developmental evaluations (i.e. 54-Month and/or 72-Month; 
identified as Later), or both.  The Hollingshead Four Factor Index (Hollingshead, 1975) 
was used to determine SES.  The score was calculated on the basis of marital status, 
parental education, employment status, occupation. 
 
Parental Mental Health/Well-Being 
PSI-PCDI: This subscale of the Parenting Stress Index- Short Form, 3rd Edition (PSI-SF; 
Abidin, 1995) assesses the parent-child relationship, specifically the degree to which 
parents feel their child and their interactions with their child do not meet their 
expectations.  It consists of 12 items rated on a 5-point Likert scale.  The PSI-SF has been 
demonstrated to have good concurrent and construct validity, as well as satisfactory 
internal consistency and test-retest reliability (Abidin, 1995; Abidin and Brunner, 1995).  




psychometrically appropriate in high-risk families, and diverse populations (Barroso, et 
al., 2016). 
 
CES-D: This 20-item self-report questionnaire is a widely used measure of depressive 
symptomatology, using a cut-off score of 16 to detect mild to moderate depressive 
symptoms (Radloff, 1977).  It has been consistently demonstrated to have robust 
psychometric properties, including high internal consistency (Cronbach’s α coefficients 
between .85 to .90), as well as adequate test-retest reliability and excellent concurrent 
validity (Radloff, 1977; Lewinsohn et al., 1997; Barroso, et al., 2016). 
 
Parenting Behaviors 
STIMQ-Preschool: This structured interview (Dreyer, Mendelsohn, and Tamis-LeMonda, 
1996) assesses parenting behaviors important for promoting development in children ages 
36 to 72 months.  It includes four subscales: availability of learning materials (ALM) in 
the home, the number and diversity of books read to the child (READ scale), parental 
involvement in developmental advance (PIDA) (i.e. parental teaching behaviors), and 
parental verbal responsivity (PVR).  The measure is available in both English and 
Spanish. It has high internal consistency (Cronbach’s α coefficients between .88 to .93) 
and test-retest reliability (r = 0.93; Dreyer, Mendelsohn, and Tamis-LeMonda, 1996). 
 
Child Mental Health/Well-being 
PSC-17: This measure is an abbreviated version of the PSC-35, which is a validated 




clinical settings to recognize psychosocial problems in children.   High test-retest 
reliability (r = .84 to .91), and internal consistency (Cronbach’s α coefficients = .91) 
provide psychometric support for its use (Garner et al.,1999; Murphy et al, 1996). This 
tool assesses: how a child is functioning in his/her different environments (home and 
school), with different people (friends and family), and the child’s own moods and 
behaviors.  Its three subscales—Attention, Internalizing, and Externalizing—reflect these 
areas of interest.  A positive score (> 15) suggests the need for further evaluation by a 
qualified health or mental health professional.   
 
 Feel Bad Scale: This assessment asks children to rate both the frequency and severity of 
common stressors for elementary school aged children, including familial, peer, and 
school stressors (Lewis, Siegel, and Lewis, 1984).  Internal consistency, particularly for 
the severity questionnaire is high (Cronbach’s α coefficients = .82). 
 
BASC-2:  It is an instrument used to evaluate children’s observable behaviors, 
personality, and emotional disturbance (Reynolds and Kamphaus, 2004). The Parent 
Rating Scale, rated on a 4-point frequency Likert scale, gathers the parent’s perceptions 
on the child’s: social skills, hyperactivity, aggression, and attention problems.  Both the 
English and Spanish versions have been shown to have strong sensitivity and specificity 
in diagnostic applications. It has high internal consistency (Cronbach’s α coefficients > 






 Since the sample size for children with a reported chronic condition was not large 
(n=43), no statistical analyses were conducted within or across chronic health conditions.  
Instead descriptive analyses compared the chronically ill sample to a healthy sample 
(n=602) from the same data source—BELLE Project participants—with no reports of 
chronic illness or behavioral disorders.  All analyses were prepared and conducted with 
IBM Statistical Package for Social Sciences (SPSS) Statistics, version 23.   
 Correlation analyses were performed to investigate bivariate relationships 
between the presence of chronic condition and mental health/well-being of both the 
parent and child.  The statistical threshold was set at p <0.05 (two-tailed).  Multiple linear 
regression analysis was done using Later aggression as the dependent variable and the 
following variables as independent variables: Early aggression, SES, gender, and mother 




 Sociodemographic characteristics are presented in Table 1 for: the selected 
chronically ill sample and the healthy control sample.  There were no significant 
demographic differences between the groups.  A majority of the study participants 
identified as Hispanic/Latino; and more than three-quarters, in each study sample, 
reported Spanish as the primary language spoken at home.  In the chronically ill sample, 





Table1: Demographic Characteristics of Study Participants 
 Chronically Ill Healthy Controls χ2a p 
Characteristics    N = 43 
% 
N = 602 
% 
  
Male 46.5 50.8  .15 .70 
Ethnicity 
     Hispanic/Latino 









     English 








Low socioeconomic status 95.0 89.8  .63 .43 
Parents married 79.1 83.6 .30 .58 
Mother non-US born 79.1 83.9 .37 .54 
Mother unemployed 86.0 80.4 .50 .48 
Mother’s education level 













 All measures, with the exception of the Feel Bad Scale, were collected in an 
interview format via parent report.  The Feel Bad Scale responses were obtained from the 
child during the child’s 72M developmental evaluation.  For descriptive data of the scores 
for each measure and subscale used in this project, see Table 2. Chronically ill children 
scored significantly higher in both Earl and Later Aggression, and in Later Pediatric 










Table 2: Variables’ mean scores, standard deviation, and range of responses. 









Mean (SD) 7.58 (8.97) 6.61 (8.84) -.665 
Range 0 – 41  0 – 45   
Possible Range 0 – 60 0 – 60  
Later 
Mean (SD) 7.91 (8.93) 6.92 (10.00) -0.55 




Mean (SD) 18.86 (6.72) 17.52 (5.03) -1.53 
Range 12 – 38 12 – 34  
Possible Range 12 – 60 12 – 60    
Later 
Mean (SD) 20.06 (7.74) 18.21 (6.56) -1.49 





Mean (SD) 26.58 (8.89) 26.25 (8.18) .05 
Range 2 – 42  4 – 46  




Mean (SD) 38.32 (10.39) 36.11 (10.21) -1.18 
Range 16 – 56 3 – 59  







Mean (SD) 56.19 (13.32) 52.64 (11.76) -1.79 
Range 35 – 96  33 – 94   
Possible Range 0 – 100 0 – 100  
Later 
  
Mean (SD) 51.97 (8.87) 51.34 (10.89) .323 
Range 35 – 75  31 – 95   





Mean (SD) 48.88 (11.27) 44.89 (8.59) -2.67** 
Range 33 – 87  33 – 80   
Possible Range 0 – 100  0 – 100   
Later 
  
Mean (SD) 46.21 (7.10) 43.63 (6.96) -2.01* 






Mean (SD) 2.59 (1.73) 1.81 (1.44) -2.02* 
Range 0 – 5  0 – 6   






Mean (SD) 2.82 (2.04) 2.68 (2.41) -0.24 
Range 0 – 7  1 – 11   
Possible Range 0 – 14 0 – 14    
Later Childhood 
Stress  
(Feel Bad Scale) 
  
  
Mean (SD) 53.32 (28.23) 59.23 (30.54) 0.79 
Range 12 – 129  4 – 135   
Possible Range 0  - 380 0 – 380   





 There were a number of expected associations within parental mental health 
symptoms (depression and stress), children’s mental health symptoms (internalizing and 
externalizing symptoms), and children’s externalizing behaviors (aggression and 
hyperactivity) (see Table 3).  Parenting stress and maternal depression were significantly 
related when reported at the 36M developmental evaluation, as well as at a future point.  
Similarly, children’s later internalizing and externalizing symptoms were highly 
correlated when reported concurrently; and there was an even stronger association 
between specific externalizing behaviors of aggression and hyperactivity at both early 
and later points. 
 Longitudinal relationships were also observed between those items repeatedly 
assessed.  Regardless of children’s medical health conditions, reports of maternal 
depression, parenting stress, and children’s hyperactive and aggressive behaviors 
persisted in mothers and their children. 
 Positive associations were found between children’s medical health status and 
their externalizing behaviors.  Aggressive behavior, per parent report, was significantly 
related to having a chronic medical condition, not just at 36 months but at later ages as 
well.  This relationship was not just observed in children’s future externalizing behaviors, 
but also in their internalizing symptoms.  As expected, children’s externalizing behaviors 
were related to caregiver’s mental health—particularly in parenting stress.  And there was 
a strong negative correlation between self-reported parental stress and the cognitive 





Multiple Linear Regression Analysis 
 A multiple linear regression analysis was completed in order to determine how 
certain traits predicted aggressive behavior later in life for chronically ill children.  
Analysis of covariance controlling for SES, gender, country of origin, and early 
aggression were conducted.  Step one included: SES, child’s gender, mom’s country of 
origin, early aggressive behavior, presence of a chronic medical condition, and later 
parental cognitive stimulation.  The initial model predicted 22% of the variance in child 
aggressive behavior (R2= .218).  In step two, the interaction between chronic medical 
condition and later parental cognitive stimulation was added.  This addition significantly 
improved the model (ΔR2 = .02, ΔF = 4.48, p < .05).  The interaction term was a 
significant predictor of later aggression, indicating that cognitive stimulation significantly 
influenced future aggressive behavior in children with chronic medical conditions.  
Chronically ill children who are provided less cognitive stimulation are more likely to 
exhibit aggressive behaviors.  Inversely, the more cognitive stimulation is given to the 
child by the parent, the more aggressive behaviors are suppressed.  Additionally, when 
there is a high level of cognitive stimulation provided by the parent, the relationship 
between chronic medical condition and aggressive behavior was no longer significant 
(see Figure 1).
 Table 3: Correlations among study variables 
* p< .05, **p< .01
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 
1.Chronic 
Condition 
--              
2.Early Maternal 
Depression 




.034 .461** --            
4. Early 
Parenting Stress 
.090 .255** .158* --           
5.Later 
Parenting Stress 








.073 -.142* -.194** -.241** .352** .634** --        
8.Early Child 
Hyperactivity  
.105 .263** .125* .339** .149* -.193** -.086 --       
9.  Later Child 
Hyperactivity  
.020 .259** .176** .290** .259** -.079 -.178** .567** --      
10. Early Child 
Aggression 
.156** .299** .142* .338** .178** -.223** -.089 .575** .382** --     
11.Later Child 
Aggression 
.124* .203** .216** .263** .409** -.174** -.230** .309** .547** .438** --    
12.Later Child 
Internalizing 
.173* .207* .229* .049 .67 .053 .005 .085 .024 .132 .023 --   
13.Later Child 
Externalizing 
.021 .216* .105 .219* .117 -.109 -.272** .289** .301** .323** .234* .323** --  
14. Later Child 
Stress 




Table 4: Regression analysis predicting later childhood aggression from demographic and medical 
condition variables 
Variable B (SE) β t p 
Model 1     
SES -2.41 (1.81) -.080 -1.33 .19 
Gender -.64 (.83) -.05 -.77 .44 
Mother non-US born -2.28 (1.60) -.09 -1.42 .16 
Chronic Medical Condition 2.10 (1.23) .10 1.71 .09 
Early Childhood Aggression .31 (.05) .40 -1.42 .16 
Later Cognitive Stimulation -.13 (.04) -.20 -3.30 < .01 
Model 2     
SES -0.30 (1.80) -0.08 -1.28 .20 
Gender -0.73 (.83) -0.05 -0.88 .38 
Mother non-US born -2.65 (1.60) -.10 -1.66 .10 
Chronic Medical Condition 11.94 (4.81) 0.58 2.48 < .05 
Early Childhood Aggression 0.31 (.05) 0.41 6.84 < .001 
Later Cognitive Stimulation -0.10 (.04) -0.15 -2.33 < .05 
Chronic Medical Condition x 




Figure 1: Linear regression model comparing parental cognitive stimulation and later child 







 This study used parent reports of chronic medical conditions in their children to examine the 
association between childhood chronic illness and the mental health/well-being and maladaptive 
behaviors of both the primary caregiver and the chronically ill child.  The data collected over time 
suggests that children with a chronic medical condition exhibit a variety of behavior issues, 
including greater internalizing symptoms, greater externalizing behaviors, such as aggression and 
hyperactivity, than their healthy peers.  Moreover, this relationship appears to persist beyond the 
age of diagnosis. In addition, parents who report feelings of depression and stress, independent of 
their children’s physical health, also continue to experience these sentiments over time.  Although 
these issues were not directly related to children’s chronic illness, they were related to levels of 
cognitive stimulation provided to the child.  However, if the parent of a chronically ill child 
provides him/her with greater cognitive stimulation, the effects of having a chronic medical 
condition on externalizing symptoms appear to be suppressed by their parental involvement. 
 Parenting stress and maternal depression, and aggression and hyperactivity were used as 
indicators of poor parental mental health and of children’s externalizing behaviors respectively.  As 
expected, there were positive and significant relationships within each set of indicators.  Parenting 
stress was viewed specifically as it related to parent-child interaction via the PSI’s Parent-Child 
Dysfunctional Interaction subscale, which assesses the degree to which parents feel their child and 
their interactions with their child do not meet their expectations.  Parents who reported greater 
feelings of depression also scored higher on the PSI-PCDI, indicating that their interactions with 
their children did not meet their expectations, causing them concern in regards to their roles as 
parents.  Similarly, children who were considered to be more aggressive by their primary caregivers 




suggesting that psychological issues also have elements of chronicity, in that unless they are 
addressed they can continue or reoccur in both the near and distant future.  
 One aspect of these relationships that was surprising was that they were not related to 
children’s physical health.  A possible explanation for this is the sociodemographic homogeneity 
between groups.  Participants in both the chronically ill and the healthy groups were 
overwhelmingly Spanish-speaking Hispanic/Latino immigrant families of low SES.  It is therefore 
likely that participants in both groups faced the same stresses and challenges in their everyday 
life—including but not limited to: urban poverty, lack of childcare, housing instability, high level of 
unemployment, and less access to resources (Bartlett, et al., 1999)—affecting their mental 
health/well-being in equal ways (Kim and Im, 2014). 
 However, despite these similarities, sociodemographics did not confound the relationship 
between chronic medical conditions and externalizing behaviors in children.  This study’s data 
suggest that young children with a chronic illness are more likely to have externalizing symptoms, 
expressed specifically through aggression, well after the age of diagnosis.  Although the relationship 
is not very strong, it is statistically significant.  Thus it was enough of a discernable pattern in a 
relatively small sample size to indicate that having a medical condition ever-present in the life of a 
young child and his/her family can lead to behavioral problems for the child.  
 After controlling for demographic predictors (SES, gender, and country of origin), multiple 
linear regression analyses demonstrated that medical condition and lack of cognitive stimulation 
provided to chronically ill children were significant predictors of aggressive behavior in these 
children later on in life.  Moreover, bivariate analyses showed significant negative relationships 
between cognitive stimulation and parental mental health.  The correlation coefficients for these 




relationship was between self-reported parenting stress after diagnosis of the child’s medical 
condition and lack of parental cognitive stimulation during that same time period.  In other words, 
parents who felt concern or pressure about how they interact with their children, because they didn’t 
feel it was meeting their expectations of what that interaction should be, were also reporting less 
availability of learning materials, less shared reading, and less verbal responsivity on their part.   
 These results provide support for some of the literature that does address externalizing 
symptoms in children with chronic medical conditions (Curtis and Luby, 2008; Holmes, Yu, and 
Frentz, 1999; Kim and Im, 2014; Moreira, et al., 2013; Ohleyer, et al., 2007; Pinquart and Shen, 
2011).  Overwhelmingly, research tends to focus on signs of depression, anxiety, and self-esteem 
issues—internalizing symptoms (Arif and Korgaonkar, 2016; Bennett et al., 2015; Curtis and Luby, 
2008; DeWalt et al., 2015; Macedo et al., 2015; Muhammed, et al. 2016; Ortega et al., 2002; 
Pinquart, 2012; Wilcox et al., 2016)—even when young children’s coping mechanisms are more 
likely to be external (Engel and Melamed, 2002), if only because of their developmental capacities.  
These data pointing specifically to aggression ought to encourage further research into externalizing 
symptoms and the different behaviors through which they are expressed.  This study used parental 
reports of aggression and hyperactivity, but a combination of other behaviors, such as temper 
tantrums, crying, screaming, and pouting, should also be simultaneously considered (Curtis and 
Luby, 2008; Engel and Melamed, 2002) when thinking about chronically ill children’s mental 
health/well-being. 
 Perhaps one of the most interesting findings of this study is the role and importance of 
parental involvement in cognitive stimulation for children with a chronic medical condition.  
Previous studies have emphasized that there is a preoccupation with the disease itself by both 




This has the potential to leave other areas of a child’s development neglected.  The data in the 
present study suggest that parents/mothers who provide cognitive stimulation to these children, by 
engaging in developmentally advantageous activities like reading, playing, and talking together, are 
protecting the children from developing aggressive behaviors as a maladaptive coping mechanism.  
In fact, high levels of cognitive stimulation appear to disrupt that relationship between chronic 
medical illness and aggressive behavior. 
 These relationships are remarkable, because they are essentially a manifestation of theory.  It 
was hypothesized that development and illness, and parent and child well-being would interact 
dynamically to explain some of the mental health issues that children with chronic medical 
conditions may develop.  These preliminary findings have implications for care and treatment 
planning in medical practice, as well as for intervention design in research.   
 We know that children growing up and developing with a chronic medical condition are at a 
higher risk of experiencing a number of challenges in various aspects of their lives—economically, 
academically, socially, emotionally, physically, psychologically and developmentally.  It is 
incumbent upon physicians to approach care in a more holistic and biopsychosocially conscious 
manner, given the plethora of information demonstrating the interactions between systems and 
groups of people in a child’s life.  In addition to, not in lieu of, providing an illness-centered care 
plan, pediatricians should be vigilant and perhaps even screen their chronically ill patients for both 
internalizing and externalizing symptoms.  Moreover, although parents/mothers are not 
pediatricians’ primary “customers,” their well-being is just as important as the child’s own health.  
Children do not grow up in a bubble, independently; in fact, they are arguably the most dependent 
and impressionable people.  Therefore, making sure that a child’s mother (because she is most 




healthy and productive life, should be something addressed by pediatric medical staffs.  
Pediatricians and pediatric nurses should be trained in spotting signs of depression, anxiety, and 
stress in caregivers, but the responsibility of care for the adult should not fall on them.  It is with the 
help of a multidisciplinary team—including but not limited to: social workers, psychologists, child 
life specialists, nutritionists, and even lawyers— that a pediatric specialist can improve the quality 
of life for his/her chronically ill patient by improving those other important components in a child’s 
life that are not within the child’s own self. 
 Effective interventions do not need to directly target the child in order to have a positive 
effect on his/her health and/or future outcomes.  This study’s findings signal an opportunity to 
improve a chronically ill child’s behavioral and psychological outcomes through their mothers.  
One way would be to provide them with information and guidance on how to have more 
developmentally meaningful interactions with their children, thus promoting the protective factor 
that cognitive stimulation seems to provide.  Another way to approach intervention via parental 
mediation is by providing mothers with additional socioemotional support (Macedo et al., 2015).  
Mothers who reported greater stress and depressive symptoms were less likely to engage in 
meaningful interactions with their children in this study and others (Kim and Im, 2014).  This 
suggests that protecting the parent’s mental health status is another way to positively influence the 
chronically ill child’s quality of life.  Interventions should focus on empowering and encouraging 
mothers.  It may be helpful to develop a network of other parents with sick children, and even 
further cater to those groups with specific illnesses to foster comradery and mutual support amongst 
people undergoing similar challenges.  This sort of organization would really rely on the empathy 
that those experiencing the same problems can provide; and on the guidance and advice that those 





 This study had a number of limitations.  First, the sample sizes used were less than ideal.  
The chronically ill (CI) sample was both generally and relatively small (CIn = 43 v. Healthyn = 
602).  Future studies should ensure a comparable number of participants in each group. Second, 
chronic medical conditions were measured solely through parental report, and not medical records.  
This may lead to purposeful reporting bias, in which the parent chose not to disclose a child’s 
medical condition, as well as unintentional withholding of information if the parent simply did not 
perceive the condition to be a reportable medical problem (Quach and Barnett, 2015).  The latter 
was partially avoided by individually examining parents’ responses over the entire study period to 
determine if the medical condition was reported in greater detail that would suggest chronicity at 
earlier or later points.  Still, studies have shown that there can be significant discordancy between 
maternal reports of childhood chronic illness and medical records (Miller, Gaboda, and Davis, 
2001).   
 Identifying or rather defining which reported medical conditions would be considered 
chronic for this study was also a challenge.  There were clear examples of what should count as a 
chronic condition (e.g. epilepsy, leukemia) and what would definitely not be counted (e.g. cavities), 
but less severe conditions like eczema, allergies, and constipation had to be assessed more carefully. 
In the end, it was decided that conditions that caused functional impairment (e.g. repeatedly 
reported otitis media) or considerable disruption to everyday life (e.g. food allergies, eczema) would 
be considered for analysis. 
Given the sociodemographic makeup of the population studied, these findings may not be 
generalizable. Furthermore, BELLE Project participants were also not a specifically chronically ill 




about the children’s medical diagnoses at nearly every assessment point, some of the measures used 
in the present study to analyze parents’ and children’s mental health/well-being (i.e. BASC, PSI, 
CES-D) were not administered at all the assessments.  It was therefore not possible to look at 
relationships spanning the entire 7+ years of the parent study.  As previously mentioned, the sample 
size of the chronically ill group was also a matter of concern.  Since it was not possible to use other 
data from all 6 assessment points, a specific age of interest had to be selected for the reported 
medical conditions.  Ultimately, only chronic medical conditions reported during the 36-Month 
developmental evaluation were considered for analysis, because the sample size was large enough, 
and because the PSI, the CES-D, the STIMQ, and the BASC were administered both at that 
assessment point as well as during the assessment immediately after (i.e. 54-Month developmental 
evaluation) which was necessary in order to analyze any possible predicting trends. 
Finally, standard measures used in other research to analyze well-being in children with 
chronic conditions assess overall and specific aspects of the children’s quality of life.  No such 
quality of life measures were used during the BELLE Project’s study period.  This limited the ways 




 This study also had some important strengths.  One of the most appealing aspects of this 
entire data sample is the longitudinal collection of the same information for a substantial time 
frame.  These children have been followed from birth through middle childhood (> 7 years). As 
previously mentioned, this study was not meant to research chronically ill pediatric populations.  In 




typically developing.  However, a small and significant number of children eventually developed 
chronic conditions.  Not all medical problems reported by parents were analyzed for the present 
study, but a total of 138 families did report some kind of medical diagnosis throughout the entire 
study period.  This comes out to approximately 21.4% of the BELLE Project sample, a percentage 
surprisingly close to the CDC’s most recent population estimate of 22.3% (NHIS-Child, 2014), 
indicating the sample was representative of the population as a whole, at least in some respects.  
Because the majority of the participating children were considered to be healthy, no quality of life 
measurements were used in the BELLE Project.  However, when researching QoL measurements it 
became obvious that there was significant overlap between the questions asked in those measures 
and many of the questions asked in other instruments that were used for this study’s parent project.  
Some questions were even identical; a cross-reference of some of those questions can be seen in 
Appendix D.  
 Overall, the present study provides unique insight on parent-child interactions specifically 
for families with chronically ill children.  The benefits of shared reading and bonding between 
parent and child are well studied and documented in the field of child development.  However, 
within pediatric medical care parent-child interactions may fall beyond the purview of what is 
generally discussed in the doctor’s office.  Because managing physical health is thought to be the 
most important aspect of care, both physicians and parents may feel that adequate medical control is 
enough to help a child overcome challenges posed by their chronic condition.  However, this study 
offers preliminary data supporting the idea that parents’ positive involvement in non-illness related 
interactions can mediate the effects on aggressive behaviors that dealing with a chronic medical 




 Often times we look at when, how, and why children fail to succeed, or to overcome a 
specific challenge.  Childhood resilience studies, though, seek to understand when, how and why 
high-risk children are able to thrive despite the serious challenges they face.  This study’s findings, 
though not focused on the theme of resilience, provide some supporting data to the field in 
suggesting that cognitive stimulation can act as a protective factor against future behavioral 
problems for children with a chronic illness.  Interestingly, these other themes of cognition and 
behavioral problems are topics generally viewed and studied through the lens of education.  The 
present study provides a fresh perspective in that it ties cognition and cognitive stimulation to 
parental mental health, and child aggression in the context of chronic illness. 
 
Future Directions 
 Future studies conducted with chronically ill pediatric populations should analyze in greater 
depth those direct and indirect relationships observed in this project’s findings related to parent and 
child mental health/well-being.  For instance, it would be interesting to study the predominance of 
externalizing versus internalizing symptoms in chronically ill children as they age, to see if and/or 
when there is a switch in how children’s psychological issues are manifested.  Additionally, as 
previously suggested, other forms of externalizing behaviors should also be studied in addition to 
hyperactivity and aggression, like bullying, defiance, and delinquency.  Although parent reports are 
perhaps the most convenient way of collecting data on this subject matter, children’s self-reports 
could offer promising complementary information.  Ideally, behavioral assessments by an objective 
evaluator would also figure into the analysis to provide a more complete view—objective and 
subjective—of what is going on behaviorally with a chronically ill child.  In this study, parental 




research should consider assessing other aspects of parenting and parenting practices, such as: 
discipline, household nutrition, and school involvement. 
 As previously discussed, the theoretical premises for this thesis project argue that there are 
dynamic interrelationships amongst different aspects of a child’s life, aspects both within his/her 
own body as well as with his/her ecological systems (i.e. family, society, school, etc…).  This 
study’s findings draw some of those lines of connectivity, but one question that remains is the 
directionality of the mechanisms at play.  The emporal relationships provide some insight into the 
directionality, but some of the studies aforementioned limitations prevented more detailed analyses.  
Nevertheless, it is an important inquiry for future consideration, because evidently there is a 
“pattern of reciprocal influences “ (Weil, 1999).  We know that the relationships between parental 
mental health and children’s mental health symptoms exist for children with chronic medical 
conditions, and we know that they do not occur in a unilateral linear manner. Studying the ways in 
which they do or can unfold is important for both practical and theoretical reasons.  Theory supports 
practice.  Understanding a possible theoretical model would help design interventions and devise 
presumably more effective and cost-efficient care procedures benefitting chronically ill children, 
their families, and more broadly, the society that supports them. 
 
CONCLUSION 
 This thesis project found data to suggest that children with chronic medical conditions are 
likely to develop aggressive behaviors that persist over time.  Parents can mitigate these symptoms 
by engaging in developmentally advantageous activities, like reading, playing, and talking with 
their chronically ill children.  Children who are cognitively stimulated by these types of positive 




stimulation can act as a protective factor against future behavioral problems for children with a 
chronic illness.  This finding has important implications for pediatric care.  Physicians should 
approach management of an illness in a holistic, biopsychosocially-conscious manner, realizing that 
parents have an important role in their children’s health that is not directly attached to managing the 
condition and its symptoms.  The medical community’s advocacy can go a long way as doctors are 
often viewed as voices of authority in matters concerning health care.  It is therefore imperative that 
pediatricians monitor different aspects of their patients’ lives, not just their physical health.  This 
would include vigilance over parents’ mental health/well-being, which is a significant determinant 
of parental cognitive stimulation.  Pediatric medical staffs should be trained in identifying mental 
health symptoms in adults, specifically parents.  Parent and child’s physical and mental health are 
intrinsically intertwined; they run parallel to each other.  Childhood chronic illness is a 
multifaceted, dynamic phenomenon that needs a multidisciplinary team to treat not just the child’s 














 Over the last four years I have been a part of a multi-disciplinary behavioral research team 
functioning out of a large urban public hospital serving low-income families.  Our lab, named after 
the central project— the Bellevue Project for Early Language, Literacy, and Education Success 
(BELLE), aims to deliver a relationship-based parenting intervention to low-income families in the 
hopes of improving their children’s future developmental and educational outcomes.  As a research 
assistant on the study my main responsibility was to collect data through child assessments and 
parental reports.  Using a variety of standardized measures I assessed school-aged children on 
different aspects of their development, including but not limited to: language, cognitive, and socio-
emotional development.   I also had the opportunity to engage with the participating mothers and 
learn more about their children’s current life experiences directly from a primary caregiver. As a 
study, we gained insight into the parent-child relationship, parental involvement, household habits, 
routines, challenges, as well as parents’ perspectives on their own and their children’s behaviors, 
attitudes, and feelings. 
 As one can imagine from this description, there was a plethora of data to analyze.  My 
academic interest has always lain in atypically developing children, and the medical causes and 
effects of failure to reach specific developmental milestones.  Professionally, I was more invested in 
those measures related to children’s mental health, particularly because I was very involved in the 
introduction of these measures as an additional component to the main longitudinal study.  I was 
part of this addendum study from its inception, helping strategize and pilot the best way to 
encourage participation and to collect reliable data. Although medical well-being was not 
extensively examined in these studies there were a few targeted questions regarding developmental 




At the time, it seemed more intuitive than anything to me that there would be an association 
between persistent, and/or reoccurring illness and poor mental health symptoms.  Children would 
not express these symptoms the same way adults do, but that does not mean they do not experience 
them.  With these two interests in mind, I became curious about the relationship between having an 
illness as a child and the potential toll this may take on mental health.  I conducted a literature 
review on this topic, focusing on persistent pediatric illnesses, known as chronic conditions, but 
maintaining broader criteria for the findings addressing mental health.  
Most of the findings in my initial literature search were unsurprising.  Looking into this 
topic, there were some preconceived notions about the adverse effects that experiencing a chronic 
condition in childhood might have on the child’s mental health.  The more I searched and read, I 
realized studies were not just focused on the child’s mental health, but also on that of his/her 
nuclear family, specifically parents and siblings alike (though siblings were not discussed in the 
paper).  Moreover, although I was familiar with the term, I had not previously come across 
measures of “quality of life” in research.  It is surprising not just to repeatedly see these specific 
types of measures being used, but also seeing them used to study mental health.  In other words, it 
was mental health through the lens of quality of life.  
I also noticed that there was a heavy emphasis on certain internalizing symptoms of poor 
mental health, specifically depression, anxiety, and self-esteem issues for both parents and 
chronically ill children.  On the other hand, externalizing symptoms seemed woefully understudied 
in the initial literature review I completed.  Considering that there is an entire branch of pediatric 
studies focused on behavioral issues, I was surprised to not come across more investigations 




The literature indicated that there were relationships between having a chronic illness and 
parent and child mental health/well-being.  However, in developing my own thesis proposal I saw 
the lack of emphasis on externalizing behaviors in chronically ill children as a gap in the literature 
that I could help fill. In addition, because the same information was collected longitudinally for my 
lab’s central research study, I hoped to use data regarding parental mental health, childhood mental 
health, and both parenting behaviors and children’s behaviors to draw some conclusions about the 
temporal relationship between childhood chronic illness and mental health/well-being.  
The greatest advantage to having access to these archival data was that the data collection 
step, which can often times be the most time-consuming part of a research study, was already done.  
Moreover, the information acquired at each assessment point provided a treasure trove of data 
covering a variety of topics, from infant feeding practices to bilingual expressive language.  
However, despite the quantity and variety of information available, the information itself was 
perhaps the most limiting factor, because in choosing to use archival data I was limited to analyzing 
the information that had already been collected, how it had been collected, and when it had been 
collected, without the opportunity to change any aspect to better understand certain relationships 
and answer certain specific questions.  This was a significant impediment in my attempt to study the 
patterns’ reciprocity between childhood chronic illness and poor mental health symptoms, because 
not all of the same measurements were collected throughout the study period. 
Still I was fortunate enough to work with two advisers, one in my lab and one at my college, 
who helped me narrow my focus to a specific group of chronically ill children and target 
externalizing symptoms of mental health and maladaptive behaviors.  They also helped me 
tremendously to understand the statistics involved in arriving at my findings, from running the 




limited, and as such it was a significant personal limitation for the amount of data analysis I was 
able to do independently.  This added another challenge—coordinating meetings and the topics of 
discussions at two different sites.  It was important that I keep each adviser up-to-date on what I last 
consulted with the other adviser, without making the entire meeting a catch-up session. 
In the end, though, I was pleasantly and genuinely surprised to have significant findings 
with such a small and impromptu sample.  Because of this study’s numerous limitations, the data 
analysis period lasted much longer than I had anticipated.  There were several considerations that 
had to be taken into account to simply separate out the chronically ill sample from the healthy 
sample.  And although the effect size and statistical strength of some of my findings were small, this 
study’s significance lies more in what the findings suggest for pediatric patient care. 
For me this project was a perfect capstone that melded together the teachings I learned over 
the last three years and the work I do on a daily basis in research and intervention implementation.  
I truly take to heart my study’s implications for pediatric practice, a field that I hope to enter now 
better prepared by this experience.  I would hope that this knowledge would help me be a more 
holistic practitioner who not only monitors and treats her patients’ medical conditions and guards 
for behavioral symptoms, but who also acknowledges their parents’ needs.  It is important to 
practice vigilance for subtle signs of parental depression, stress, and anxiety, knowing full well that 
these feelings are affecting the children’s present well-being and their future outcomes.  My greatest 
take home message is that children’s health is so dynamic and multidimensional that it radiates 
beyond the child, to his/her parents, to his/her siblings, to his/her society, and eventually those 
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Appendix B: Original Conceptual Model 
 
INT = Internalizing Symptoms 





Appendix C: Mediating Effect Model of Parental Cognitive Stimulation on Later Child 






































Appendix D: Quality of Life Cross-Reference between Standardized QoL Measures and 
BELLE Project Data Available 
 
Literature Question BELLE Measure/Section 
[Assessment] 
Physical Health Function 
KIDSCREEN-27 Overall, how would you 
describe your child’s health? 
Difficult Life Circumstances 
[36M, 54M] 
Weil, 1999 No. ER visits/unscheduled 
visits 
MR 
ComQoL-S5 No. Specialty/doctor visits MR 
Weil, 1999 No. Hospitalizations MR 
 Physical Therapy Y/N Child Care & Educational 
Programs [14M, 24M, 36M, 
54M, 1G] 
Macedo, 2015 
ComQoL-S5 [Qo Sleep] 
Hours of sleep Home Routines & Sleep 
Patterns [54M, 1G] 
Material Well Being 
ComQoL-S5 Which best describes the 
building in which your child 
lives? 
Difficult Life Circumstances 
[6M, 24M, 36M, 54M] 
ComQoL-S5 Do you… 1-own, 2- rent, 3- 
live w/ family or friends 
Difficult Life Circumstances 
[6M, 24M] 
ComQoL-S5 How much did you and your 
partner bring home in the 
most recent calendar month? 
/Estimated Income 
Job Earnings [14M, BL] 
 No. Public Assistance 
Programs 
Public Assistance Programs 
[14M] 
 Availability of Learning 
Material (ALM) score 
STIMQ [14M, 24M, 36M, 
54M] 
Emotional Functioning 
PedsQL, KIDSCREEN-27 Feels sad, unhappy PSC-17 [1G] 
PedsQL, KIDSCREEN-27, 
ComQoL-S5 
Worries a lot PSC-17 [1G] 
KIDSCREEN-27 Seems to be having less fun PSC-17 [1G] 
PedsQL; Curtis, 2008 Loses temper too easily BASC- Aggression [36M, 
54M, 1G] 
YQOL-R Argues when denied own 
way 
BASC- Aggression [36M, 
54M, 1G] 
Curtis, 2008 Hits other children BASC- Aggression [36M, 
54M, 1G] 




54M, 1G]; PSC-17 
Curtis, 2008 Teases others BASC- Aggression [36M, 
54M, 1G]; PSC-17 [1G] 
PedsQL Is easily soothed when angry BASC- Adaptability [36M, 
54M, 1G] 
Social Functioning 
 Does not understand other 
people’s feelings 
PSC-17 [1G] 
PedsQL Pays attention BASC- Attention [36M, 
54M, 1G] 
Bell, 2016; YQOL-R Tires new things BASC- Adaptability [36M, 
54M, 1G] 
 Cannot wait to take turn BASC- Hyperactivity [36M, 
54M, 1G] 
 Interrupts others when they 
are speaking 
BASC- Hyperactivity [36M, 
54M, 1G] 
ComQoL-S5? On average, during the 
school years, how many 
days/week does your child 
spend playing with friends 
outside of school? 
Parental Involvement with 
and Monitoring Homework 
[1G] 
PedsQL Shares toys or possessions 
with other children 
BASC- Adaptability [36M, 
54M, 1G] 
Other 
ComQoL-S5 Hours of TV/day Media Logs [6M,14M, 24M, 
36M, 54M, 1G] 
Note: BL = Baseline; 6M = 6-Month Assessment; 14M = 14-Month Assessment; 24M = 
24-Month Assessment; 36M = 36-Month Assessment; 54M = 54-Month Assessment; 1G 
= 72-Month Assessment; MR = Medical Record 
 
 
 
 
 
 
 
